Oligonucleotide Synthesis
All oligonucleotides used in this study were purchased from Integrated DNA Technologies (Coralville, IA) or prepared by solid-phase synthesis using an Expedite 8909 DNA/RNA synthesizer. Synthesizer reagents and phosphoramidites were purchased from Glen Research (Sterling, VA) and Chemgenes (Wilmington, MA). Inhouse prepared oligonucleotides were deprotected using standard methods and subsequently purified by polyacrylamide gel electrophoresis. The oligonucleotides were analyzed by high resolution mass spectrometry (HRMS) on an Agilent 6520 QTOF LC-MS.
Synthesis of activated nucleotides
Adenosine 5′-phosphoro-2-aminoimidazolide, cytidine 5′-phosphoro-2aminoimidazolide, guanosine 5′-phosphoro-2-aminoimidazolide, uridine 5′phosphoro-2-aminoimidazolide, inosine 5′-phosphoro-2-aminoimidazolide, 8-oxoadenosine 5′-phosphoro-2-aminoimidazolide, 8-oxo-inosine 5′-phosphoro-2aminoimidazolide and 8-oxo-guanosine 5′-phosphoro-2-aminoimidazolide were prepared according to a previously reported procedure(1). 8-oxo-adenosine, 8-oxoinosine and 8-oxo-guanosine were prepared according to reported procedures and 1 H NMR spectra and mass match those in the literature (2, 3) . GAC and AGG 5′phosphoro-2-aminoimidazolide were prepared as described previously(1). All nucleotides were purified using reverse phase chromatography using a Teledyne Isco Combiflash on a RediSepRf C18Aq column with 20mM triethylammonium bicarbonate and acetonitrile as eluents.
Inosine 5′-phosphoro-2-aminoimidazolide: 1 H NMR (400 MHz, Deuterium Oxide) δ 8.00 (s, 1H), 6.62 (t, J = 1.7 Hz, 1H), 6.38 (t, J = 1.7 Hz, 1H), 5.81 (d, J = 4.6 Hz, 1H), 5.12 (t, J = 5.2 Hz, 1H), 4.54 (t, J = 5.1 Hz, 1H), 4.17 (m, 3H). 31 Projected misincorporation rates (μN) for template bases N1 were determined by dividing the sum of the incorporation rates across the incorrect pairs by the sum of all the incorporation rates across represented P1 bases. (b) Rates of primer extension for activated monomers (AUCI) 2AIpP1 across A, U, C, and G. Projected misincorporation rates (μN) were determined analogously as in (a). A subset of this data also appears in Fig. 3 and Fig. S26 . Figure S26 . Evaluation of adjusted misincorporation rates (µ′N). All reactions were performed at pH 8.0, 200 mM HEPES, 50 mM Mg 2+ , 20 mM 2AIpP1, 0.5 mM of activated trimer. (a) Rates of primer extension for activated monomers 2AIpP1 across A, U, C, and I. Projected misincorporation rates (μN) for template bases N1 were determined by dividing the sum of the incorporation rates across the incorrect pairs by the sum of all the incorporation rates across represented P1 bases. Adjusted misincorporation rates (µ′N) were determined by dividing the sum of the incorporation rates across the incorrect purine-pyrimidine base pairs by the sum of the incorporation rates across purine-pyrimidine base pairs represented P1 bases. (b) Rates of primer extension for activated monomers (AUCI) 2AIpP1 across A,U,C, and G. Projected misincorporation rates (μN) were determined analogously as in (a). A subset of this data also appears in Fig. 3 and Fig. S26 . 
